are included in this figure in which the eye abnormality was extremelv slight and onlv lasted twenty-four hours, perhaps hardlv warranting the term "infection". All cases where there was any discharge were swabbed and, with the exception of two gonococcal cases, staphylococcus auireuts and diphtheroids were found. Only 89 cases occurred within the first five days of life; all the rest were in the second week. The two gonococcal cases occurred on the third dav. In Hospital B three cases were gonococcal.
Staphylococcal infections of the skin are the second large group. These range from the solitary pinhead pustule to the large abscess or carbuncle. Infection of the fingers is common, but most cases were trivial. In Hospital B several cases requlired incision and one infant developed a tendon sheath infection and was left with a flail finger. The commonest cause of abscesses was the injection of oily vitamin K preparations. Since the use of watery vitamin K there has been no injection abscess in either hospital. Other abscesses occurred in the, breasts, and subcutancous tissues often following pustuLlar dermatitis. Trauma from forceps was responsible for some abscesses on the scalp. In two cases areas of bone half an inch in diameter were exposed. The two carbuncles were serious infections, one being on the chinl and the other on the cheek.
Mouth infections were all very slight in Hospital A; In only twvo cases was there any diffiCLtlty in sucking in consequence arid no other constitutional symptcms. In Hospital B there were several cases with constitutional symptoms, inability to swallow and vomiting.
In Hospital A during the period under review there was quite an extensive outbreak of colds; nearly all nasal infections included occurred during this epidemic, which was undoubtedly aggravated by the fact that at the time all the infants were being taken in small baskets to an air-raid shelter with no outside ventilation. Despite this, only 27 cases of bronchitis developed in these infants. Three infants developed pneumonia in this hospital, all of whom died. One was a prematuLre baby whose mother had started to breast-feed it and unfortunatelv developed a cold; one infant had a serious congenital heart lesion and caught a cold during the epidemic; the third was a normal baby who developed massive collapse of one lung on the tenth day, and died, with early bronchopneumonia found at post-mortem.
In Hospital B the incidence of bronchopneumonia is higher and fell largely on premature babies who form the btulk of the mortalitv figures. One child developed a staphvlococcal empyema.
MAY-DIs. IN CHILD. 1
Only one case of diarrhocea occurred in Hospital A. This was in a 4-day-old infant whiose mother had gastro-enteritis during labour. The infant responded quickly to treatment.
In Hospital B gastro-eniteritis has been a considerable problem. It has occurred in numLierous small outbreaks affecting most of the infants in the nurserv and coinciding with gastro-enteritis in the mothers. There were 5 fatal cases, and in two outbreaks several infants required intravenous fluids. No specific organisms were isolated from stocDs of mothers or infants.
Suppurative arthritis of the hip-joint occurred in one infant with numerous staphylococcal skin infections.
PREVENTION OF INFECTION
From these figures it is obvious that the prevention of infection is a major problem.
In Hospital A, three or four vear-s ago a serious effort was made to reduce infant infections. The problem was approached from the standpoint of preventing staphylococcal infection, particuLlarly of the skin, and as a result it was founld that other infections, such as gastro-enteritis, had also become much less frequLent. Two factors are of paramount importance in prodlucing lesions in the infant. First, the humilan carrier of staphylococci, as has been demonstrated by Knott and Blaikley, and, secondly, minute trauma to the infant's skin or mucous membranes.
As long as pLustules on a newborn infant's skin are dismissed lightly as "a few septic spots", so long shall we continue to get serious or fatal staphylococcal infections in the nursery. As a case example: an infant weighing 6 lb. 12 oz. and healthy at birth, developed a very mild conjunctivitis and a few pustules on its abdominal skin during the first week, without much attention being paid to them. During the second week weight was stationary for no apparent reason, but the child regained its birth-weight with complementary feeding. At the end of the third week the infant began to lose weight steadily, and after three days the mother took him home against medical advice. On discharge he appeared pale, but no investigations beyond test-weighing had been done. He was readmitted five days later, slightly jaundiced, with pyrexia, and, having lost nearly a pound in weight. He died shortly after admission; a blood-count and rhesus compatibility tests were performed just before death and revealed no evidence of haemolytic anaemia. Post-mortem by Professor Hewer revealed umbilical sepsis, with thrombosis of umbilical veins, focal necrosis of the liver and focal pyelonephritis, probably a bloodborne infection, all resulting from the few spots on the abdomen.
The importance of apparentlv trivial infections can best be brought home to the nursing staff by the keeping of accurate infant records. These mav take the form of a chart, or I prefer for simplicitv, a notebook in which each babv has a page for daily details of its progress and treatment; abnormalities being entered as soon as they are found. The doctor should be trained as a medical student ty giving instruction in routine care of the newborn in weekly clinical roun(ds devoted entirely to the infants, during his midwifery clerking.
The nuzirsing staff.-The idea is tenaciously held in many circles that the mother and baby are one inseparable unit and that the same nurse should care for both. This unit of mother and baby was the ideal in the days of private domiciliary midwifery when one nurse did all that was required for one mother and baby; but in these davs of large-scale institutional midwifery, with the forty-eight-hour working week and the large number of lectures and clinics to be attended by the pupil midwife during her six months of training, insufficient emphasis has been laid by hospital authorities on the amount of time that is required for adequate care of the infants. It must be realized that, even in the smallest training units, every patient must be handled by a minimum of four nurses during the week. Thus any attempt at nursing mothers and babies in small units to imitate the domiciliary system tends to break down owing to lack of sufficient nurses. I would urge that the babies be nursed by a completely separate nursing staff. This has the following advantages:
(1) The nurse's whole attention is focused on the baby and thus minor lesions are readily observed and receive the maximum care.
(2) The baby's routine is undisturbed by the maternal emergencies of the department, which are often many, and the nursery need never be left unattended.
(3) The carrying of infection from mothers to babies is largely eliminated.
(4) Use may be made of other types of nurses than the midwife or pupil-midwife for much of the routine work, and thus the pupil-midwife may concentrate on doing her essential work well.
Where should the baby be nursed? Nursing with the mother in single rooms should theoretically help to prevent infection, but, since this involves a good deal more work for the nursing staff, the actual handling of the child may be carried out more roughly and quickly, with more liability to trauma and with a greater tendency to scamp details of aseptic technique. In addition, it is more difficult for the Sister to supervise the work of pupil-midwives. At the present time it seems more practical, in large maternity departments, to nurse the infants in special nuLrseries, paying particular attention to details of nursing technique.
SPECtAL TECIINIQUE
In Hospital A the following details of technique have been devised:
(1) T7he nursery lay-ou t.-5 or more babies are all nursed in one nursery. The nursery is a long, narrow room which is partially divided into three sections. 'The inner part is separated from the rest of the nurser) by a wall with a doorway leading into the main room. This section is the warmest part, usually being kept at a temperature of 70°to 75' F., and relatively free from draught, so that all babies spend their first three days there. They then move on to the central part of the room, where they spend their second week, going out on to the balcony whenever wveather permits.
All equtipment and linen for use of the babies is kept in the nursery, where all toilet aind feed preparations are carried out.
(2) Nuirsery staff. There is a special nursery staff who spend their entire time in the nursery and have no other duties. This comprises a Sister, staff midwife, one nursery trained nurse and two nursery probationers during the day, with a staff midwife and two probationers or nursing auxiliaries at night. Pupil-midwives spend a week or so of their traininig working in the nursery. All staff have nose and throat swabs taken and wear masks.
The nurserv probationers are usually girls of 16 to 18 years of age who spend six months resident in the hospital before proceeding to nursing training in one of the other hospitals in the city, where most of them have alreadv been accepted before coming to the Maternity Hospital. Their duties include the changing of all normal babies over 3 days old, cleaning nuLrsery, carbolizing, and making up of cots, preparation and clearing away of bathing apparatus, care of infants' clothes. They are invaluable members of the nursery staff, since they take over s5o manv routinie duties that the trained staff are free to care for the very young and abnormal babies. They have been folund to be particularly alert about reporting slight abnormalities.
I attribute our absence of gastro-enteritis or serious skin sepsis largely to this special staff arrangement.
The babies are taken to the mothers for feeding by the ward staff and pUpil-mi(lwives wvho supervise all feeds.
(3) Routtine care. All normal infanits are bathed after birth and daily from the fourth day. The bathing is done in the early morning by the staff and pupil midwives of the wards before they handle the mothers. rThe nurses all bath together, usually nine or ten at once, and each baths four or five babies. Each nurse has her own complete bathing outfit which she alone uses. Portable enamel baths are used which can be easily sterilised, and the nurse washes her hands in a separate bowl after undressinig the baby, before startiiig to bath.
The bathing book is a special featuLre designed to check infection. The name of each pupil or staff midwife is entered dailv with the names of the infants she baths. She baths the same infants and in the same order daily. Thus, if any infection occurs, it can be readily traced to a possible carrier among the nursing staff, and other babies tended by that nurse can be carefully observed.
Nursery Sister supervises bathing and trains the pupils. Ward Sisters collaborate with her closely by reading the infant report books daily and examining all babies during bathing on the tenth day and later, on the day of discharge.
After the first cleansing of eyes and mouth at birth, no routine eye, mouth or nose toilet is done. Cord powder and cotton binders are sterilized before use.
An abundant supply of easily laundered and preferably sterilizable clothing is essential, so that no soiled clothing shall remain in contact with the skin.
Since the newborn infant makes aimless wanderings of the hands and frequently scratches the face, poking the eyes and nose, the hands and arms are kept awav from the face by a special form of cotton wrapper. This enables the chest to move freely and allows the baby's arms to move up and down, but not out of the wrapper. The infant has a clean wrapper at least once a day and as often as it is soiled. Septic spots on the skin frequently start as a sweat rash. No blanket ever touches the baby. Blankets spoil with frequent laundering and become harsh and tend to chafe the skin. Thus a slightlv soiled blanket mav be retained in use, and as it cannot be easy sterilized, may be a source of spread of infection. At birth, therefore, the baby is received in a blanket which is completely covered by a soft sheet, and a napkin is wrapped round the arms and trunk so that the infant cannot contaminate its face. In the cot, a small blanket is enclosed in a pillow-case and this covers ithe infant loosely; for feeding the child is wrapped round with this pack.
Soiled napkins and clothes are placed in covered pails and after each changing these are tipped into a large bin which is kept on the tire escape outside the nursery and removed from there by the laundry staff. No soiled clothes or napkins are sluiced or washed by nurses.
In view of the danger of epidemics in such a large nursery, the slightest suspicion of infection of skin, eyes, nose, or mouth is reported at once to nursery Sister and recorded on the infant's fecord page. The baby is immediately barrier-nursed, and when a more severe infection is suspected, such as an impending pemphigus, gastro-enteritis or bronchitis, it is removed at once to isolation.
Barrier-nursing is performed in one corner of the nursery near the balcony. The baby is handled by the Sister or staff-midwife only. A gown is kept on the cot and always worn before handling the cot or the baby. A table reserved for the purpose is placed beside the cot and the whole screened off. All articles for toilet or treatment of the baby are kept on the table.
Further precautions that are taken to prevent infection include the barrier-nursing of all infants whose mothers have any rise in temperature, and the wearing of masks by these mothers when feeding the babies.
Following the epidemic of colds it was decided to start all infants on vitamins C, A and D on the third day, and this has been done since.
The feeding of the baby plays a considerable part in preventing infection. 85 to 90% of babies in both these hospitals are fully breast-fed on discharge, and all babies receive breast-milk only in Hospital B for the first ten days. The mortality from gastroenteritis has been almost entirely in the hand-fed infant who has received some other food in addition to breast-rnilk. The greatest mortality is, of course, in the hand-fed premature baby. No epidemic of gastro-enteritis has occurred in these hospitals without there being some coincident infection in the mothers or nurses handling the babies during the period under review. In Hospital A there have been repeated epidemics of Sonne dysentery and other types of gastro-enteritis in mothers and nurses, but none among babies or nursery staff.
TREATMENT
The first point I should like to emphasize is the responsibility of nursery Sister and the great importance of isolating by barrier-nursing every infected infant, however small the infection. And, in the case of eye and skin lesions, nursery Sister should be given power to start treatment at once.
In Hospital A the infant is barrier-nursed in the nursery, unless it is a case of gastroenteritis, pemphigus, gonococcal ophthalmia or bronchopneumonia, in which case it is removed to an isolation ward with the mother. Here mother and baby are treated as a domiciliary case and one or two nurses only do full-time duty, gloves as well as gown being worn whenever the infant is handled.
In treatment of skin lesions it is important to isolate the lesion from the rest of the infant's -skin, and therefore dressings should be used to cover the spot, and whenever it is uncovered the clothes and surrounding skin should be protected by a dressing towel. One so frequently,sees septic spots on the head, for instance, being rubbed against the sheet and thus contaminating other areas of skin.
The application I have found most useful for skin lesions has been a paste of 5% sulphathiazole in glycerine. This is applied to the lesion every time the infant is fed or changed and the majority of pustules will clear in twenty-four to forty-eight hours if this is carried out conscientiously. In the one case of pemphigus in Hospital A, no fresh lesions were present after forty-eight hours and the skin was healed in five days.
Penicillin cream, 400 units/gramme Lanette wax, has been used in 31 infants with pustular dermatitis or superficial skin lesions. When applied three-hourly it cleared the skin slightly more quickly than the sulphathiazole paste. In several patients, with a number of lesions of the same date, both these pastes were applied three-hourly and the skin cleared equally quickly. This was tried in two cases of pemphigus. The main superiority of penicillin was shown in dealing with abscesses. The two carbuncles each cleared in three days with local application only, and for other abscesses the pus was aspirated and penicillin injected once daily into the cavity. This was used in 11 abscesses, the average number of injections required being three. In 3 cases, intramuscular penicillin was given as well in large doises, twice daily, until the abscess had localized. This treatment avoided incision and constant dressings afterwards.
For more serious infections the use of penicillin appears to be a considerable advance.
Pneumonia, fortunately, has been uncommon in my series of cases, but 12 cases have been treated with penicillin with 3 deaths, all in premature infants. Oxygen tents were used in every case, and sulphathiazole in addition in these three fatal cases.
The following severe cases illustrate the use of penicillin: One baby developed pneumonia towards the end of its second week, during an epidemic from which three deaths occurred. Six days later it had physical signs suggesting an empyema, and on aspiration thick pus was withdrawn which grew pure culture of Staphylococcus aureus. There was also a bronchial fistula. This infant was given intensive systemic penicillin, 20,000 units daily, for fourteen days, and rib resection and drainage were done. It has made a satisfactory recovery.
Another similar case occurred during the fourth week of life in another hospital. Again penicillin intramuscularly was given for two weeks, followed by rib resection and drainage. Complete recovery occurred and the lung fully expanded. This infant is now aged 9 months and has a completely expanded normal chest.
The third instructive case was a premature baby weighing 33 lb. who developed severe pneumonia on its thirteenth day. It was placed in an oxygen tent and penicillin, 24,000 units daily, by three-hourly injections, was given for twenty-one days until the temperature became normal. A full course of sulphathiazole for five days was also given during this time but made no appreciaible difference to the clinical condition or temperature. (Esophageal feeds were given for two weeks and the infant ultimately made a satisfactory recovery. It was fed almost entirely on breast-milk throughout.
The last example of penicillin treatment is the baby with suppurative arthritis.
This infant weighed just under 5 lb. at birth. It developpd jaundice due to haemolytic disease of the newborn during its first few days. On ftie 'seventh day a large ulcer appeared inside the upper lip, from which Staphylococcus aureus in pure culture was grown. At the same time a whitlow appeared on one finger. The child's condition was poor, although it had previously been transfused, and therefore systemic penicillin was started, 5,000 units daily, by four-hourly injection intramuscularly. The mouth cleared in a few days and the finger was incised. It was in the early days of penicillin and. as the oral swab was negative, the supply of penicillin was stopped. The infant remained feeble, too weak to breast-feed, transfusicn wounds then became infected, septic spots appeared on the umbilicus and abdomen. Slight pyrexia continued. About ten days later swelling of the right hip region was noticed, and aspiration withdrew 20 c.c. of pus, pure culture Staphylococcus aureus. An X-ray showed intensive involvement of the hip-joint, with osteomyelitis of the upper end of the femur. Daily aspiration and injection of penicillin solution, 500 units/c.c. was then done for ten days, at the end of which time no further pus could be aspirated. The infant left hospital at the end of five weeks, fully breast-fed and thriving. There was a little shortening of the affected leg, and about 75% ran.ge of movement was present in the hip-joint. 28-8 in 1933, and 20-3 in 1943 . The considerable diminution in infectious disease in childhood is responsible for this decline. The incidence of blindness from phlyctenular ophthalmia and congenital syphilis has gone down considerably, but the most significant reduction has been in blindness from ophthalmia neonatorum. In 1922, 30.4% of all children at blind schools had been blinded by ophthalmia neonatorum. In 1944 the incidence had declined to 9-2%. At the present some 67% of all children at blind schools have been blinded by congenital anomalies including myopia. These congenital anomalies are probably in the main genetic affections, but an unknown proportion are caused by transmitted maternal infections. It is now clear that apart from congenital syphilis, toxoplasmosis and German measles in the mother can produce extensive ocular lesions in the offspring. Whooping-cough may also be a factor.
The most clearly recognised neonatal infection is ophthalmia neonatorum. There is no reason for assuming that ophthalmia neonatorum itself has declined to any extent, but the reduction in the incidence of impaired vision and blindness from ophthalmia neonatorum is brought out by the following typical rates per 100,000 births: Statutory notification, introduced in 1914, together with the provision for necessary treatment, must be regarded as the main cause for the gratifying decline in the incidence of impaired vision and blindness. It is not certain that the use of prophylactic drops, which is part of the Crede procedure, is a significant factor, but it would appear that the organic silver preparations are as effective as silver nitrate itself. General sulphonamide therapy has revolutionized the treatment of ophthalmia neonatorum. Clinical cure can be obtained within three days in some 30% of cases, whilst over 80% have recovered within eight days. Of the sulphonamides sulphamezathene is the most generally useful.
Even better results can be obtained by the local use of penicillin. Frequent applications in adequate concentration are essential. Cure in most cases can be achieved within a matter of hours.
Ophthalmia neonatorum to-day is not mainly gonococcal infection. Only some 25% of caxses are gonococcal. At least 10% are caused by a virus, which is responsible for a virus cervicitisin the mother. The staphylococcus is the commonest organism being responsible for some 35% of cases, but many other organisms are found. Both bacterial and virus ophthalmia neonatorum respond readily to the sulphonamides and to penicillin. Though the complications of ophthalmia neonatorum are now well under control, there is still much to be done in eliminating the affection itself. Essentially this is a problem of ante-natal care. Dr. Elaine Field gave preliminary results of a small-scale investigation being carried out at University College Hospital on the prophylaxis of skin infections in the newborn. Fischer (1944) recorded good results after swabbing the babies from the fifth day with a lotion containing 0-16% of cetyl trimethyl ammonium bromide (CTAB). He found cottonseed oil and sterilized peanut oil less satisfactory prophylactic applications.
Dr. Field therefore decided to try prophylactic swabbing of the babies from birth with a similar CTAB solution as well as a series using penicillin cream (see below are about a thousand deliveries a year at the hospital and the babies are nursed in four nurseries, each containing approximately ten babies. Nurseries A and B are on the same floor with the same nursing staff, nurseries C and D are on different floors with different nursing staff. In nursery A the babies were swabbed all over from birth daily with penicillin cream, nursery B was used as a control, the babies being washed daily as usual. In nursery C babies were swabbed with CTAB solution and nursery D was used as a control with daily washings. The investigation has been in progress for about a year during which time the nursing staff have been instructed to report any pustule or inflammation of the skin; sore buttocks have not been included. Nursery C (CTAB for nine months)-Eight infants with infections-some severe.
RESULTS
(Penicillin for three months)-No infections.
In nursery C Sister reported that the CTAB appeared to irritate the skin so penicillin cream was tried instead and no infections have since been renorted. 
